2
halogen lamp. Statistics of cell viability was performed using TECAN i-control infinite 200 PRO microplate reader.
Experimental

Preparation of CCMV
CCMV was isolated and purified according to procedures in literature. 1 The obtained virus was analyzed by UV/Vis spectroscopy, SDS-PAGE and FPLC and in agreement with literature. 1 
Synthesis of CCMV-Vio
Scheme S1. Synthesis route of CCMV-Vio. Abbreviations see synthetic procedures.
Synthesis of compound 1 4,4'-dipyridine (3.12 g, 20 mmol) was dissolved in 50 mL DCM (dichloromethane), then CH 3 I (2.8 g, 20 mmol) was added slowly. The solution was kept at 40 °C for 12 h. The precipitate was filtered off, and washed with DCM, dried in vacuum oven (60 °C) and finally obtained as a yellowish powder (4.3 g, yield 72%). 1 while stirring. The precipitate was filtered off, washed with water, dried in vacuum oven (60 °C), and finally obtained compound 3 (0.25 g, yield 80%). Compound 3 (0.6 g, 1.2 mmol) was dissolved in 100 mL anhydrous acetonitrile. HMDI (4,4′-methylenebis(cyclohexyl isocyanate) (2.4 g, 14.4 mmol) and a drop of DTL (dibutyltin dilaurate) were added to the solution. The solution was stirred at room temperature for 24 h, and then concentrated to about 5 mL by rotation evaporation.
The solution was precipitated using 100 mL anhydrous diethyl ether. The mixture was chilled at 4 °C for 1 h. The supernatant was decanted, and the residue was redissolved in a minimum amount of anhydrous acetonitrile, and precipitated using anhydrous diethyl ether again. The precipitate was dried under vacuum to obtain a yellowish solid (0.67 g, yield 82%). 1 CCMV in virus buffer (22.4 mg/mL, 1 mL) was first dialyzed against phosphate buffer 7.2 buffer (0.1 M) at 4 °C (300 mL × 3), then diluted by the same buffer to a concentration of 5 mg/mL. Compound 5 (32.7 mg, 60 μmol, 60 eq. of capsid protein) was dissolved in 200 μL of precooling (4 °C) milliQ water. The solution of compound 4 5 was added into the CCMV solution in a 5 mL centrifugal tube every 30 min, in 4 batches, and mixed by roller mixer at 4 °C. The reaction was kept at 4 °C for 3 h, then dialyzed against PB 6.0 buffers with a gradually decreased salt concentration (from 100 mM to 50 mM, and finally 10 mM). °C for 12 h. After that, the solution was first diluted by 20 mL diethylether, and then precipitated in 300 mL diethylether. The white precipitate was filtered off and redissolved in 20 mL H 2 O. The solution was dialyzed against pure water, and lyophilized to obtain white solid (100 mg, yield 91 %).
Synthesis of HPC-Np
Determination of the Average Content of Viologen Group on Each Virus
Nanoparticle CCMV-Vio (4 mg/mL) 100 μL in PB 6.0 buffer and another 5 mL MilliQ water were degassed by using freeze-pump-thaw cycling. In a glove box under nitrogen atmosphere, 10 μL Na 2 S 2 O 4 aqueous solution (10 mg/mL) was added into 40 μL of CCMV-Vio solution. The solution turned to be deep purple immediately, then it was diluted to 500 μL, and transferred into a cuvette (2 mm × 10 mm × 25 mm, W×L×H), sealed by a PTFE cap. UV-Vis spectrum was determined immediately after the cuvette was removed out of the glove box. The molar absorption coefficient of peak at Synthesis of CCMV-Np. CCMV particles were firstly conjugated with alkyne group. In general, 1 mL of CCMV solution (11.7 mg/mL) was dialyzed against PB pH 
Preparation of Compartmentalized and Conventional Supramolecular Hydrogels
In a typical experiment, CCMV-Vio (4 mg/mL, 4 mL) in PB 6.0 buffer (10 mM), buffer (10 mM). The mixture was stirred at room temperature for 10 h to obtain a homogeneous mixture. The solution was lyophilized to obtain a white solid. Finally, 300 μL of water was added to the solid, a homogeneous supramolecular hydrogel with 4 wt% of polymer formed in 12 hours. The loading content of ZnPc was 3.5 wt%.
Cargo Release Study
A 250 μL hydrogel sample was prepared in a 2 mL vial, then 1 mL of PBS buffer (pH 7.4, 0.1 M) release solution was carefully added. The sample vial was then incubated in a water bath equilibrated at 25 °C. The buffer solution was replaced with fresh one at a certain time interval. The ZnPc content of each collected buffer solution was determined by UV-Vis spectrophotometer. In the 1 H NMR spectrum of HPC-Np, besides a single peak at 1.0 ppm and multiple peaks around 3.0 -4.0 ppm that belong to the cellulose backbone, two peaks at 7.5 and 7.9 ppm were ascribed to the naphthyl group. Meanwhile, two absorption peaks at 280 nm and 325 nm in the UV-Vis spectrum also indicate the existence of naphthalene group. The degree of substitution could hardly be calculated from the NMR spectrum, owing to the relatively poor signal-noise-ratio. However, the UV-Vis spectrum is sensitive enough, and the content of naphthalene group was estimated to be 75 μmol per gram of polymer according to the Lambert-Beer law.
Photodynamic Effect Study
Results and Discussion
Characterization of CCMV-Vio
Characterization of HPC-Vio
12 Figure S4 . (a) UV-Vis spectrum and (b) 1 H NMR spectrum of HPC-Vio.
The obtained HPC-Vio showed a characteristic absorption at λ = 260 nm in the UV-Vis spectrum, which belongs to viologen group (SI Figure S4a) . In the 1 H NMR spectrum, two doublets at 8.5 and 9.1 ppm are the characteristic signals for viologen.
The number of viologen groups was estimated to be 68 μmol/g from the 1 H NMR spectrum. 
Characterization of Supramolecular Hydrogels
Preparation and Characterization of CCMV/ZnPc
ZnPc was synthesized according to a literature procedure. 2 ZnPc (2 mg, 2.0 μmol) was dissolved in 10 mL of Tris buffer (pH 7.2, 50 mM tris-base, 300 mM NaCl) under the assistance of ultra-sonication and heating at 60 °C, then the solution was showed that the size of the particles was around 18 nm, which further confirmed the structure of protein cages. In UV-Vis spectrum, CCMV/ZnPc showed three main peaks at 280 nm, 322 nm and 595 nm. The peak at 280 nm belongs to capsid protein, while the other two peaks should derive from ZnPc. In contrast to non-encapsulated ZnPc, the absorption peaks of ZnPc after encapsulation shifted to the left, owing to a higher degree of packing inside protein cages. TEM analysis showed spherical nanoparticles with size mostly around 18 nm, which was in consistent to DLS result. 
Preparation of CCMV-Vio/ZnPc
In a typical experiment, CCMV/ZnPc (10 mg, 0.1 μM of CP) in 5 mL of Tris pH 
Study of Cargo Release Mechanism
The released solutions were concentrated via centrifugation, and characterized by FPLC. As shown in Figure S10a 
Statistical Analysis of Cell Experiment Data
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The statistical anaylysis of emission raw data was carried out using SPSS 22.0 software. Independent samples tests clearly show that the difference of cell viability in each set of samples with/without irradiation has statistical significance (p < 0.01), which further confirms the activity of ZnPc in all the three sets of samples. The reductions of cell viability for all the three sets of samples were comparable with differences having relatively low practical significance, analysis of variance also shows that the differences between ZnPc/VLP and between ZnPc/rel VLP have low statistical significance (p > 0.05), suggesting the retention of activity of ZnPc after encapsulation and releasing from the hydrogel. 
